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Set-Retarded Calcium Sulphate Hemihydrate 



We, Imperial Chemical Industries 
LiMTBD <^ Imperial Chemical House. Mill- 
bank, London S.W.I.. a British Company, do 
hereby declare the invention, for whidi we 
5 pray that a patent may be granted to us. 
and the method by which it is to be per- 
fonned, to be particularly described in and 
by the following statement: 
This invention relates to set-ietarded cal- 
10 cuun sulphate hemihydrate composllions. 
In many of the applications of calcium 
sulphate hemihydrate It is advantageous to 
add ttereto an ingredient to retard its set- 
tiAg. For example, wall plasters contahiing 
15 calaum sulphate hemihydrate without a re- 
tardfflg ingredient will set too quickly after 
mixing with water to give the idasteter 
adequate time to woric the wet plaster on 
the wall. 

20 Retarding ingredients commonly used in- 
clude proteinous materials and salts <rf 
atnc, ^uconic and aconitic add. It is also 
kiuwn that the incorporation of a water- 
soluble Ionic celhilose ether such as sodium 

25 carboranethyl cellulose with caldiun sul- 
phate hemihydrate retards the setting of the 
hemihydrate. In some cases this is a desir- 
able method of retarding the set since the 
incorporation of a water-soluble cellulose 
^1™^ * plaster improves the water- 
retaining properties of tiie plaster and facili- 
tates Its appUcatiQn. When set-retarded cal- 
<aum sulphate hemihydrate containing ionic 
cellulose ethers is used in plaster mixtures 

35 containing hydrated lime, the lime reacts 
with the cellulose edier to form an insoluble 
calchmi salt and the set-retardmg eflPect is 
not displayed. 

pJas^ mixtures containing Hme it is 

An common to use a conventional set-retarding 
iqgredi^t and to employ a non-ionic ceEu- 
lose emer to improve the plaster in other 
respects. 
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We have now found that set-retarding of 
calcium sulphate hemihydrate may be 45 
effected by using as set-retaixlii^ agents 
^tain mixed cellulose ethers containmg 
both ionic and non-ionic substituent etouds 
in the cellulose chain. 

A set-xetarded calcium sulphate hemi- 50 
hydrate accordlQg to the inveaticm com- 
prises, as set-petaidant, a water-s^ble 
cellulose ether containing both Ionic and 
non-ionic etherifying substituent groups in 
me cellulose chain, the d^tto of substitu- 
tion of the ether by the ionic groups bcmg 
such that the ether does not tonn an in- 
sohible calcium salt hi tho presence of a" ' 
samrated solution of calcium hydroxide. 

The ionic substituent groups m the cdlu- 60 
lose ether may convenienthr be sodhnn car- 
boxymethyl and the non-ionic groups may 
be alkyi, hydroxyalkyl or aJkylbydroxyalkyL 

The. cellulose ether is preferably suffi- 
caently fin© for substantially all of it to pass 65 
a 50 mesh B.S. sieve and should have a hi^ 
viscosi^. It is preferred to use material of 
viscosity not less than 100 centipoises in 2 . 
per cent aqueous sothition. 

For a celhilose edier having a giv^ ratio 70 
of ionic to non-ionic groups the higjier the 
cellulose ether content of the set-xetaxded 
calcium sulphate hemihydrate the greater is 
the retarding effect displayed, but for general 
purposes the cellulose ether content required 
will be from 0.1 to 3 per cent of the total 
weiaJit 

The set-retarded caldum sulphate hemi- 
hydrate of the invention may be used in 
plaster mixtures containing hydrated lime 80 
and such mixtures have enhanced water- 
retaining properties and ease of spread. 

The set-retarded calcium sulphate hemi- 
hydrate of our invention, when used in 
plaster mixtures, need not be prepared as a 85 
separate mixture^ All the iogEedients of the 
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pl&ster may, for example* be mixed together 
80 that the cellulose ether is bi^ught into 
contact with the calcium sulpltate hemi* 
hydrate witfam the mixture. It wili be 
5 dovious that the retarding ^ect of the 
odlulose ether win be displayed as eSeo 
tiv^ in sucib mixtures as if it were fint 
mixed with, the calcium sulptiate hemi- 
hydrate, and our invention includes the set- 

10 letaided calcium sulphate thus prepared. 
If desh-ed* other set-retarding ingredients 
may be incorporated in the calcium sulphate 
hemihydmte of the invention without de- 
tracting from the set-ietarding ^ect of the 

15 cellulose ether. 

In our oo-peading United Kingdom Patent 
AppUcation Mo. 13902/63 Serial No. 
938302 there is claimed a diy plaster mix- 
ture comprising diy bydi^ated lime, a re* 

20 tarded calcium sulphate hemihydiate and a 
small percentage of a finely divided water- 
soluble cellulose ether containing botli ionic 
and non-ionic etheri^ying subsdtuent gpups 
in tlie celluloac cham. the decree of sub- 

25 stitation of the ether by the ionic gnmps 
beiqg such itat it does not fonn an insoluble 
calcium salt in an alkaline solution contain* 
ing calcium ions» the ratio, by weight, of 
calcium sulphate hemlhydrate to calcium 

30 hydroxide bcdng from 4:1 to 1:4, and wo 
make no claim in this specification to any 
mixture claimed in United Kingdom Patent 
Appliji^atiDn No. 13902/63. 
tbe invention is further illustiated by the 

35 foUowhig Examples in which'all parts aie 
by weight. 

Example 1 
100 parts of a consigmnent of diy cal* 
cium si^i^te hemlhydrate were mixed with 

40 44 parts water and the time taken to set 
was found to be 14 minutes. 0.4 parts of 
methyl sodium carboxymethyl cellulose, 
having an avexage degree of substitution 
of 2.0 methyl groups and 0.15 sodlom car- 

45 boxymediyl ^ups per anhydro^ucose unit 
and a viscosity of 9^0 oentipoises in 2 per 
cent aqueous solution, weie mixed with iOO 
parts of die calcium sulphate hemihydrate 
and 44 parts water were added to fonn a 

50 paste, llie settling time of the paste wds 
37 minutes. 

Example 2 

. A dry plaster mixture was prepared by 
mixing together 100 parts of calcium sul* 

55 phate bcmihydrate, 100 parts of hydrated 
Ume powder and 2 pans of the methvl 
sodium carboxymetfayi cellulose used m 
Example 1. 150 parts water wore mixed with 
the. dry mixture to fonn a paste which had 

60 a setting time of 62 minutes whlcb is com- 
paralde with the setting time of dmUor mix- 
tures conmhiftiB one ct the commonly used 
retarding matedals in equivalent propordon. 
This paste was, Immetuatdy afoear mbdng, 

65 usable as a finishing jdaster. lii a test in 



whidi die rate of water loss to an absorp- 
tive background was measured, the water 
loss factor was 0.06 g./min. The setdng 
time of a similar mixture but withont methyl 
sodium carboxymethyl cellulose was 27 70 
minutes and iu water loss fector was 0.3S 
g./mln. 

Example 3 
A dry plaster mixture was prepared by 
mixing together 100 parts of calcium sul- 75 
phate hemihydrate, 100 parts of hydrated 
time powder and 2 parts of methyl sodium 
carboxymcdiyl cellulose having an average 
di^e of substitution of 2 methyl groups, 
and 0.25 sodium carboxymethyl groups per 80 
anhydroglucose unit and a viscosi^ of 1,250 . 
centipoises in a 2 per cent aqueous solution. 
150 parts of water were mixed with the dry 
mixture to form a paste which had a set- 
ting time of 60 minutes and which, imme- S5 
diately after mixing, was usable as a finish- 
ing plaster. In a test in which tlie rate of 
water loss to an absorptive background was 
measured the water loss factor was 0.07 
giams per minute. The setting time of a 90 
similar mixture but without methyl sodium 
cacboxymediyl cellulose was 27 mmutes and 
the water loss factor was 038 grams per 
minute. 

Example 4 95 
A dry plaster mixture was prepared by 
mixing together 100 parts of caldum sul- 
phate hemihydrate. 100 parts of hydrated 
ume powder and 2 parts of methyl sodium . 
carboxymethyl cellulose having an average 100 
degree of substimtion of 2 methyl groups 
and 0.75 ^dium carboxymethyl groups per 
anhydroglucose unit and a viscosity of 100 
cendpoisos in 2 per cent aqueous solution. 
150 parts of water w^e nuxcd with the diy 105 
mixture to form a paste which bad a set- 
ting time of 120 mmutes and which, imme- 
diately after mixing, was usable as a finish- 
ing plaster. The water loss factor, deter- 
mmed as in Example 4, was 0.07 grams j^er 110 
minute. The settmg time of a sumlar mix- 
ture but widiout methyl sodium carboxy- 
methyl oelhdose was 20 minutes and die 
water bss factor was 038 grams per minute. . 

Example 5 115 
A dry plaster mixture was prepared by 
mixing together 100 parts of caldum sul- 
phate hemihydrate, 50 parts of hydrated 
fim^ 50 parts of ground lunestone and 1.6 
parts of methyl sodium carboxymethyl eel- 120 
lulose having an average degree of substi- 
tution of 1.8 methyl groups and 0.15 sodium 
caiboxym^yl gn>ups per anhydroglucose 
unit and a viscosity of 1000 centti^olses in 2 / 
per cent aqueous solution. On mixing with 125 
120 parts water the resultant plaster was 
founa to have a setting time of 32 minutes 
and a water loss foctor (determined as in 
Example I) of 0.06 grams per minute The 
setdng time of an equivalent mix fiom 130 
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which die methyl sodhim carboxymefliyl 
ceSblose had beoi omitted was 13 mixuites 
and the water loss &ctDr was 047 gnons 
pet mhiute. 

5 WHAT WE CLAIM IS: 

1. Set-fBtacded caldum sulphate hemi- 
hydiate comprising, as set-zet&idant, a 
watec-sobible o^ulose ether containing hoth 
ionic and non-ionic etherifying substituent 

10 groiqps in the cellulose chain, the degxee of 
stthsototion of the eflier by die ionic group 
beong 8udi that die edier does not foim an 
insohible caldom salt in die presence of a 
saturated solution <^ caldum hydrojdde. 

15 Z Set-retarded calcium sulphate hemi- 
hydrate as daimed In CSahn 1 in whidi die 
oeQalose ether has ionic substituent groups 
comprising sodium carboxymediyl groups. 

3. Sct-ietorded caldum sulphate honi- 
20 hydrate as daimed in Claim I or Claim Zin 

raich the ceQulose e&er has non-ionic sob- 
sdtnent groups comprising alkyL hydroxy- 
allQrl, or a]k^ydi03QrBlkyl gjcoups. 

4. Set-retarded dadmn sn^liate hemi- 



hydrate as daimed hi any of Claims 1 to 3 25 
ivherdn the odltilose edier is sufficiently 
fine to pass a SO mesh BJS, sievie. 

5. &t-rctarded caldum sulphate henu* 
hydrate wherem the cellulose edur has a 
viscosity not less than 100 ccndpolses in 2 30 
pel cent aqueous solution. 

6. Set-retarded calcium sulphate hemi- 
hydrate as claixned in any of Qaims 1 to 5 
wheidn iho odhdose edier consdtutes finom 
0.1 to 3 per cent of die total wdght 35 

7. Dry plaster mixtures compdang a 
set-retarded calcixnn sulphate hemihyocate 
as daimed in any of fnAimn l to 6. 

8. Wet plaster mixmres comprising set- 
retarded cddum sulphate hemmydrate as 40 
claimed m any of uaims 1 to 6 gauged 
with water* 

9. Set-retarded caldmn sulphate hepii- 
hydrate as claimed in daim. 1 substantially 

as herdn described. 45 

WALTER SCOTT 
Agent for die Applicants. 
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